A potential approach for electrochemotherapy against colorectal carcinoma using a clinically available alternating current system with bipolar snare in a mouse model.
Although electrochemotherapy appears promising for the treatment of superficial tumors, its usefulness against internal tumors, such as colorectal carcinoma (CRC), has not been well examined. Furthermore, since direct current electric pulses have been used for electropermeabilization of tumors in all in vivo electrochemotherapy studies, including clinical trials, the usefulness of alternating current systems has not been examined at all. In a mouse model it was examined whether the alternating current system with a bipolar snare, which has been employed already as a clinical endoscopic treatment modality, was useful for electrochemotherapy against CRC. Murine CRC colon 26 cells were implanted subcutaneously into syngeneic BALB/c mice and electrochemotherapy with bleomycin (BLM) using the alternating current system was performed against established CRC tumors. Electrochemotherapy significantly suppressed the growth of established CRC tumors, resulting in significantly prolonged survival of animals with CRC. Histological examination revealed that electrochemotherapy caused massive necrosis of CRC tumors. Subsequent analysis revealed that the delivery of alternating current electric pulses to CRC tumors profoundly increased intratumoral amounts of BLM. Because the alternating current system using a bipolar snare has been used widely as an endoscopic treatment modality in clinical settings, these results indicate that electrochemotherapy using the alternating current system may be a promising approach for the treatment of CRC.